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(54) NAPHTHOLACTAM DYES 



(71) We, BASF AKTIENGESELL- 
SCHAFTj, a Gennan Joint Stock Company- 
of 67Q0 Ludwigshafen, Federal Republic of 
Gennany, do herdjy declare the invention,. 

5 for which we pray that a patent may 
granted to us, and the method by which it 
is to be performed, to be particularly des- 
cribed in and by the following statement: — 
The invention rdtes to dyes of the formula 

10 (I): 




in which 

R' is hydrogen, chloro, biomo, alkyl, alkoxy, 
nitro or aryhnercapto; 

15 R* is hydrogen or ddoro; 

R« is hydrogen, diloro, br<wno, alkyl, alkoxy. 
Ditto, carboxylk acylamino, all^Isulfonyl- 
amino, arylsulfonylamino, aJkylmercapto, 
arylmercapto, arylsulfonyl, alkylsulfonyl, 
20 unsubstituted or substituted sulfamoyl, 
alkanoy], aioyl or a heterocydic group of 
the fonmda: — 

in which the ring A is a saturated hetero- 
25 cyclic group; 

K* is hydrogen, chloro, alkoxy or arylmer- 
capto; or 

and R^ together foam a radical of the 
foxmula: 




R® is hydrogen, chloro or alkoxy; and 
R® and R^ independently of one another are 



alkyl; alkyl bearing hydroxy, cyano, alkoxy 
or carbalkoxy as a substituent; phenyl; or 
phenyl bearing cholro, methyl or methoxy 35 
as a substituent at least one of R^ to R® 
being difEetent from hydrogen. 

Interpietatioins of R' to R®: 

It is to be understood that references 
herem to aryl moieties (e.g. in arylmercapto 40 
or in aioyl) are intended to cover substituted 
aryl moieties as well as unsubstituted aryl 
moiedes. 

Examples of alkyl, alkoxy and arylmercapto 
groups for R^ are method, ethyl, methoxy, 45 
ethoxy, phenylmexcapto or phenylmexcapto 
bearing chloro, methyl, methoxy, phoiyl, phen- 
oxy or metho^rcarbonyl as a substituent. 

Examjdes for R® are the same radicals as 
for R^ and also naphthylmercapto, ax»tyl- 50 
andnophenylmercapto, acetylamino, propioi^l- 
amino, benzoylarnSno, benzoyiamino bearing 
cMoro, methyl or mkhoxy as a stAstiturai, 
methylsuifonylamino, ethylsulfonylamino, 

p hen yl sn tf rm ylaTnino j tolylsulfonylaniino, 55 

rnethylrnercapm, j5 - hydioxyethylmercapto, 
methylsulfonyl, ethjdsulfonyl, phenylsulfonyl, 
tolylsidfonyl, chloropheaylsulfonyl, acetyl, 
propionyl, butyryl; benzoyl, benzoyl bearing 
m et hyl, methoxy, chloro or bromo as a sub- 60 
sdtuent, sulfamoyl, N - methylsulfaiiiiioyl, N 
ethylsidfamoyl, N - butylsuffamoyl, N - 
phenybulfamoyl, N - ddorophenylsulfamoyi, 

N -■ methylphenylsulfamoyl, N - methoxy- 
phenylsdfamoyl, N - trifluoromethylphenyl- 65 
sulfamoyl, N - methyl - N - pheitylsulfamoyl, 

N,N - dimethylsulfamoyl, N,N - diethylsulfa- 
moyl, N,N - dipiopjdsiilfamoyl, - di- 
butylsulfamoyl, pyrrolidinosulfonyl, piperidino- 
sulfonyi or morpholinosulfonyL Radicals of 70 
the formulae; NHCONH*, NHCONHCHa 
and NHCONHCeH* are also suitable. 

Examples of radicals R® axe hydrogen, 
chloro and die alkoxy and arylmercapto radi- 
cals specified for R^. ^ "75 

Examples of alkoxy radicals R® are meth- 
oxy and ethoxy. 

Particular examples of R® and R^ are alkyl 
of one to four carbon atoms, alkox 3 ralkyl of 
three to eight carbon atoms, hydroxyaJkyl of 80 
two or three carbon atoms, cyanoethyl, alkoxy- 
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. carbonylalkyl of one to four carbon atoms in 
the alkoxy and also phenyl. 

Specific examples are: propyl, butyl, mcth- 
oxyethyl, ethoxyethyl, butoxywhyl, methoxy- 
5 propyl, ethoxypropyl, pentoxypropyl, j^-hy- 
droxyethyl, jS-hydroxypropyl, methoxycaib- 
onylethyl, etboxycarbonyl^yl and butoxy- 
caibonylethyl and preferably methyl, ethyl and 
phenyl. 

10 of the formula (I) may be prepared 

by reacting a naphtholactam d the formula 
(II): 




(II) 



pentachloride, phosphorus trichloride or phos- 
phorus oxytrifaromide and particularly phos- 
phorus oxytrichloride are suitable as condens- 40 
ing agents. 

The reaction may be carried out in ah inert 
solvent such as toluene, chlorobenzene, di- 
chlorobenzene, nitrobenzene or dioxane or also 
in an excess of the condensing agent. 45 

When the reaction is carried out with a 
naphtholactam derivative and without a cxm~ 
dosing agent the abovementioned solvents are 
again Stable; examples of additional solvents 
are pyridine, glacial acetic acid, dimethyl- 50 
fonnamide and N-methyipyrrolidone. 

The reactions are known in principle and 
details may be taken from the Examples in 
which parts and percentages are by weighL 
The invention relates particularly to dyes 55 
of the formula: 



or a derivative of the same in which the 
15 grouping 



HN— C =0 




is replaced by 

HN— 



20 



N=C=S-alkyl, 

I I 

N=C— O-alkyl, 



/ 

HN— C 

I (\ 



a 



a 



or 

N=C— a 



with m N,N'-disubstituted barbituric add 
25 derivative of the formula (HI) 




(IH) 



Compounds of the formula (II) are known 
from the literature or may be prepared by 
methods analogous to those described in the 
30 literature. 

The reaction of the naphtholactams with 
the compounds of formula (IH) proceeds in 
the presence of a condensing agent; when the 
said naphtholactam derivatives are used the 
35 presence of a condensing agent may be dis- 
pensed with. 

Phosphorus haiides such as phosphorus 



in which 

R' is hydrogen, chloro, bromo, Ci to alkyl, 
methoxy, ethoxy, nitre, phenylmercaptn or 60 
^ phenylmercapto bearing chloro, methyl or 
methoxy as a substituent; 

R* is hydrogen or chloro; 

R« is chloro, bromo, Ci to alkyl, methoxy, 
ethcHty, nitro, acetylamino, piopionylamino, 65 
' benzoylamino, methylsulfonylamino, ethyl- 
sulphonyiamino, phenylsulfonylamino, tolyl- 
sulfonylamino, methylmercapto, ethylmer- 
captD, phenylmercapto, phenylmercapto 
braring diloro, methyl or m^oxy as a sub- 70 
stituent, naphthyhnercapto, phenylsulfonyl, 
phenylsulfonyl bearing chloro or methyl as 
a substituent, metfaylsulfonyl, ethylsulfonyl, 

. N - mono - Q - to - C« - alkyl - substituted 
sulfamoyl, N,N - di-Cx-to-Q - aDcyl - 75 
substituted sulfamoyl, N - phenylsulfamoyl, 

N - chlorophenylsulfamoyl, N - methyl- 
phenylsulfamoyl, N - methoxyphenylsulfa- 
moyl, N - trifluoromethylphenylsulfamoyl, 
pyrrolidonosulfonyl, piperidinosulfonyl, 80 
moipholinosulfonyi, C 2 to alkanoyl, benz- 
oyl, or benzoyl bearing diloro, bromo, 
methyl, ethyl, methoxy or ethoxy as a sub- 
stituent; 

R* is hydrogen, chloro, methoxy, ethoxy, 85 
phenylmercapto, or phenylmercapto bearing 
chloro, methyl or methoxy as a substituent; 
or 

R* and R^ together are 




^"and chloro, methoxy or ethoxy; 
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R* and are indepe^endy Ci to Cr ailkyl, 
Ca to Cg alkyl bearing hydroxy, cyano, Ci 
to C 4 alkoxy or Qi to Q alkoxycaibonyl 
as a substituent, phenyl, or phenyl bearing 
5 chloEo, m^yl or methoxy as a substituent 
Particular industrial importance attaches to 
dyes of formula (la): 




in which 

10 is hydrogen, chloro, bromo or aryhner- 
capto; 

B* is ciloro, bromo, arylmercapto, arylsul- 
fcmyl, or aroyl; and 

and B^ are indep^dendy methyl, ediyl or 
15 phenyl, methyl being particularly preferred. 
The following are pi^erred arylmercapto, 
arylsulfonyl and aroyl radicals: pl^nyimcr- 
capto, phenylmercapto bearing chloro, methyl 
or methoxy as a su^tituent, phenylsulfonyl or 
20 benzoyl, or benzoyl or phenylsulfonyl bearing 
chloio or mediyl . as a substituent 
Dyes of formula (I) are yellow to violet and 
have high brilliance and color strengdL They 
are suitable for dyeing synthetic fibers, par- 
25 ticularly polyester fibra, ^nd dyeings having 
very good fastness properties and particularly 
excellent fasmess to li^t arc obtained. Ther- 
mal resistance properties may be influenced 
by the choice of substituents. Dyes which 
3 Q subMme easily are very suitable for transfer 
printing. 

The new dyes are moreover eminentiy smt- 
able for the mass coloration of plastics; 
fluorescent colorations having high fastness 
35 to light are obtained as a rule. 

The invention indudes within its scope dye 
formulations for dyeing synthetic fibers, die 
formulations containing a dye in accordance 
with the invention, 

40 The following Examples illustrate the inven- 
tion. 

Example 1. 

200 parts of phosphorus oxychloride is 
dripped into a mixture of 309 parts of 4- 
45 phenylsulfonylnaphtholactam - ( 1 , 8 ), 165 

parts of N,N'-d!imetiiylbarbituric add and 
1200 parts by volume of toluene at 90®C, 
The whole is stirred for 6 hours at 100®C 
and 1200 parts by volume of methanol is 
5 Q added during cooling so that the dye is de- 
posited in the form of brown crystak. After 
cooling, the dye is filtered off, wadied with 
methanol and dried. 357 parts of the d 5 re of 
die constitution 




is obtained which dyes polyester from an 
aqueous liquor brilliant yellow hues of high 
tinctorial strength and very good light fast- 
ness and themaid stability. 

Example 2. 60 

The procedure of Example 1 is followed, 
but the N,N'-dhnethylbaibiturib add is re- 
placed by an equivalent amount of N r 
methyl - N - phenylbarbituric add. 427 parts 
of the dye of die ccmstitution; 65 




is obtained which dyes pdy^ter fast golden 
yellow hues. 

l^ample 3. 

273 parts of 4 - benzoylnaphtholactam - jq 
(1,8) and 190 parts of N,N'-dimethylbar- 
bituric add are introduced into 1000 parts 
by volume of toluene and stirred at 95®C. 

300 parts of phosphorus oxychloride is drip]^ 
in within thhty minutes ro that the starting 75 
pass into solution. The whole is 
stirred for four hours at 100® C and during 
cooling 2000 parts by volume of methanol is 
allowed to flow in. After suction filtration, 
washing with methanol and drymg there is go 
obtained 360 parts of the dye having the con- 
stitution: 




in the form of yellowish brown crystals. The 
dye dyes polyester brilliant greenish yellow gs 
shades from an aqueous liquor; the dyeings 
have very good fasmess to dry-heat pleating 
and setting and to light In thermoplastics 
such as polystyrene fluorescent yellow hues 
having outstanding stability at high tempera- 90 
tures and outstanding fastness to light are 
obtained. 

Example 4. 

250 parts of phosphorus oxychloride is 
add^ at 100 ®C within one hour to a mixture 95 
of 277 parts of 4 - pheaylmercaptonaphtho- . 
lactam - (1,8), 190 parts of N,N'-dimethyl- 
barbituric add and 900 parts by volume of 
chlorobenzene. The whole is stirred for 
another four hours at 100 ®C and during cool- IW 
ing there is added a solution of 150 parts 
of triethylamine in 1500 parts by volume of 
ethanol. After suction filtration, washing with 
ethanol and drying there is obtained 349 
parts of the dye of ±e constitution: 105 
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in the form of a dark red crystallihe powder. 
Brilliant scarlet dyeings and prints of a high 
level of fastness properties are obtained on 
5 polyestes. Thermoplastics such as pol 5 rstyrene 
for example are colored fluorescait scarlet 
shades having excellent stability at high tern- 
temperatures and excellent fastoess to light. 



suction filtered, washed with methanol and 
dried. 49.2 parts of the dye of the coxistitu- 40 
tk>n: 




is obtained which gives in polystyrene bluish 
red hues of outstanding stability at high tem- 
peratures and outstanding fasmess to light 45 



Example 5. 

10 293 parts of 4 - phenylmercaptothionaph- 

tfaolactam - (1,8) aiKi 160 ^rcs of N,N' - 
dimethylbaibituric add are boiled in 400 parts 
by volume of N-metfaylpyrroKdone for d^t 
hours. 200 parts by volume of ethanol is added 
15 during cooling. The product is suction filtered, 
wash^ and dried. 302 parts of dye is ob- 
tained whkh is idendcai with that specified 
in Example 4. 

Example 6. 

20 307 parts of 4 - phenylmerc^to - thio- 

naphtholactam - (1,8) - S - methyl ether 
160 parts of N,N'-dimethylbaibituric add are 
bodied in 600 parts by vdume of acetic add 
for 1 hour. The dye predpitates in the form 
25 crystals. Upon working up, 328 parts 

of dye is obtamed which is idmtrcal with that 
specified in Example 4. 

Example 7. 

413 parts of 2,4 - bis - (4 - methylphenyl- 
30 mercapto) - naphtholact^ - (1,8) and 20 
parts of N,N^-diethylbarbituric add are intro- 
duced into 150 parts by volume of dichloro- 
benzene and stirred at 95®C. 30 parts of 
phosphorus oxychloride is dripped in so that 
35 the components pass into solution. The whole 
is stirred for six hours at 95®C, diluted with 
300 parts by volume of methanol and allowed 
to cool while stirring.. The red crystals are 



Example 8. 

268 parts of the compound of the formula 




(prepared by the method of German Laid- 
Open Specffication 1,445,624, Example 2) is 30 
heated for 30 minutes at 100 to 120®C in 
1,000 parts of ig4eae. 220 parts of N - 
inethyl - N' - (3 - methoxypropyl) - barbituric 
add is added and beating is continued at 
100®C for 120 minutes. During cooHng, 500 55 
pasts of methanol is added and the dye iso- 
lated in the usual manner. 311 parts of the 
dye of the constitution 




is obtamed in the form of orange crystals, 60 
which dye polyester reddish yellow hues hav- 
ing very good lightfastness. 

The following dyes of the general formula 
(I) are prepared according to the methods 
sp^fied in Examples 1 to 8. 65 



-C Hs H H H H -CH3 -CHs greenish yellow 




TABLE (Continued) 
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Example 


R’(R‘=R*=R-‘=R>=H) 


R‘ 


R’ 


Hue 


97 


-SOjC^s 


-^CHj 


-C,H, 


golden yellow 


98 


9« 


9 9 


-(CH,),OC,Hs 


99 99 


99 


9) 


-C,H, 


-C,H, 


99 99 


100 


-SOjCJH^CH, (4) 


-CH, 


-CH, 


99 99 


101 


19 


99 


-C,H, 


99 99 


102 


99 


-C^5 


-C,H. 


99 99 


103 




-CHj 


-CH, 


99 99 


104 


99 


-CJi, 


-CA 


99 P 


105 


99 


-CH, 


1 

n 

lx 

<o 


99 19 


106 


91 


-CJi, 


-C,H, 


99 19 


107 


-S0,N(CH,), 


-CH, 


-CH, 


yellow 


108 


-S0^(C^,)j 


99 


91 


99 


109 


-SOjNCC^H^, 


99 


99 


99 


110 


-so^^ 








111 


« 


. 


-C-Hc 


« 


112 


-“2>0 


- 


-c»3 


• 


113 




-C^Hg 






114 


-S0,NHC^5. 


-CHj 


-CH, 


*9 


115 


-S0^C,H4CH, (4) 


J 9 


99 


99 


116 


-SO^NHC^H^CI (2) 


99 


99 


99 


117 


-SO,NHC^,OCH, (4) 


99 


19 


99 


118 


-SO,NHC*H,CF, (3) 
^CH, 


99 


19 


19 


119 


-SO,N^ 


99 


99 


99 


120 


-COCH, 


99 


99 


greenish yellow 


121 


-COC,H,Gso) 


-C.H, 


-C.H, 


99 99 


122 


-COC.H, 


-c^i. 


-C,H, 


99 99 


123 


99 


-CH, 


-C,H, 


99 99 


124 


99 


99 




99 99 


125 


99 


-C.H, 


99 


99 99 
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Exampl e 


R’(R‘=R^R‘=R’=H) 


R® 


R’ 


Hue 


126 


-C0C.H.CHj (2) 




-CHj 


yellow 


127 


-COC.H.CH 3 (4) 


ft 


ft 


ft 


128 


>* 


)i 


in 


ft 


129 


-C0C.H.C1 (2) 


f f 


-CH 3 


greenish yellow 


130 


-C0C^I.C1 (4) 


ft 


ft 


** . ** 


131 




-C 3 H, 


-C,Hs 


If ft 


132 


»« 


-CH, 


-(CH,) 30 CH 3 


ft f » 


133 


-C0C.H,C1, (2,4) 


ft 


-CH 3 


ft ft 


134 




ft 


-C.H, 


ft >> 


135 


-COC 3 H 3 CI 3 (3.4) 


ft 


-CH 3 


ft ft 


136 


-COC,H 3 a, 2,5) 


ft 


ft 


ft 9J 


137 


>> 


ft 


-(CH3)30C3H, 




138 


ft 


--C.H 3 




ft »» 



Example 139. 

208 parts of N - methyl - N' - butyl- 
baibkuric acid and 271 parts of the compound 
^ of the constitution: 




are sdrred into 1200 parts by volmne of 
anhydrous trichloxoboixene at 100® Q 300 
parts of phosphorus oxychloride is dripped in 
10 within one hour and the whole is stirr^ for 
another eight hours at 100°C to 110®C Dur- 
ing cooling the whole is diluted with 800 
parts by volume of methanol and then sucdon 
filtered, wadied with methanol and dried, 361 
15 parts of the dye of the constitution: 




is obtained in the form of led^sh brown 
crystals. Luminous orange colorations having 
good fastness properties are obtained with 
20 the dye in thermoplastics, as for example poly- 
styrene. 



WHAT WE CLAIM IS:— 

1 . A naphtholactam dye of the formula:. 




in vdiich 25 

is hydrogen, chloro, bromo, alkyl, alkoxy, 
nitro or arylmerca|^; 

R* is hydrogen or diloro; * 

R® is hydrogen, chloro, bromo, alkyl, alkoxy, 
nitro, carboxylic ac^amino, alkylsulfonyl- 30 
amino, aiTisiilfonylamino, alkylmercapto, 
arylmercapto, arylsulfonyl, alkylsulfonyl, 
sulfamoyi, sulfamoyl bearing one or two sii- 
stituents on the nrtro^ atom, alkanoyl, 
aroyl or a heterocyclic group of the for- 35 
mula: — 

in which the ring A is a saturated hetero- 
cyclic group; 

R^ is hydrogen, chloro, alkoxy or arylmer- hU 
capto; or 

R® and R* together form a radical of the 
formula: 
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io 



15 



20 



25 



30 



35 



40 



s 

6 " 



CsO 

6' 



R® is hydrogen, cMoro or alkoxy; and 
R* and R^ are independently alkyl, alkyl 
bearing hydroxy, q/nno, alkoxy or carbal- 
koxy as a substituent, phenyl or ph^yl 
bearing chloio, methyl or methoxy as a 
sdbsdXneDt; 

and at least one of the radicals R^ to R® is 
other than hydrogen. 

2 . A dye of the formula: 




V-n-r" 



in which 

'R} is hydrogen, cfaloro, bromo, Ci to C* alkyl, 
medroxy, ethoxy, nitio, phenylmercapto or 
phenylmercapto bearing ddoro, methyl or 
methoxy as a substituent; 

R* is hydrogen or chloio; 

R* is chloTo, bromo, Ci to Q alkyl, methoxy, 
edioxy, nitio, aoetylinino, propionylamino, 
benzoylamino, ni^ylsulfonylamino, ethyl- 
sulfonylmnino, phenylsulfonylaniino, tolyl- 
sulphonylamino, methyhnercapto, ethylmer- 
capto, phenylmercapto, phenylmercapto 
b^!ng chloio, methyl or methoxy as a 
substituent, naphthyhnercapm, phenylsul- 
{^lonyl, phenyisulfonyl bearing chloro or 
methyl as a substituent, methylsulfonyl, 
ethylsulfonyl, N - nwno - (Ci to Ca) - 
aikylsubstituted sulfamoyl, N,N - di - Ci to 
Ca) - alkyl-substituted sulfamoyl, N - 
ph^ylsulfamoyl, N - dilorophenylsulfa- 
moyl, N - methylphenylsulfamoyl, N - 
methoxyphcnylsulfinoyl, N - trifluoro- 
methylphenyisulfamoyl, pyrroHdinosulfonyl, 
piperidinosulfonyl, morpholinosulfonyl, C 2 
to C 4 alkanoyl, benzoyl, or benzoyl bear- 
ing diloro, bromo, methyl, ethyl, methoxy 
or ethoxy as a substituent; 

R* is hydrogai, chloro, methoxy, ethoxy, 
phenylmercapto or phenylmercapto bearing 
chloro, methyl or methoxy as a substituent; 
or 

R® and R‘ together are: 






(S' 



Ca to Cg alkyl bearing hydroxy, cyano, Q 
to C 4 alkoxy or Ci to C 4 aikoxycarl»nyl 
as a substituent, phenyl or phenyl bearing 
chloro, methyl or methoxy as a substituent. 
3. A dye as claimed in claim 1 and having 
the formula: 



50 







S <r 






in which 

is hydrogen, chloro, bromo or arylmer- 
capto; 

is chloor, bromo, arylmercapto, arylsulfonyl 
or aroyl; and 

B® and B"* independently are methyl, ethyl 
or phenyl. 

4. A dye as claimed in claim 1 and sped- 
hed in any one of the foregoing Examples. 

5. A process for the production of a dye 
as claimed in claim 1 wherein a naphtholactam. 
of the formula: 



55 



60 



65 




.5 



or a derivative of the same in which the group- 
ing 

HN— C =0 70 

I I 

is replaced by 

HN— C— S, 



or 



N=C=S-alkyl, 

I ! 

N=C---0-alkyl, 



HN— C-Cl 

I 

a 

N=c-a 



75 



is reacted with an N,N-disubstituted barbituric 
add derivative of the formula: 



45 R® is hydrogen, chloro, methoxy or ethoxy; 
and 

R® and R^ are independently Ci to Cg alkyl. 
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6. A process as claimed in claim 5 carried 
out substantially as described in any one of 
the foregoing Btamples. 

7. A dye as daim^ in Qaim 1 and obtained 
by a process as daimed in Claim 5 or Claim 

8. A dye fonnulation for dyeing synthetic 
fibers and which contain a dye as daimed 
in any of claim s 1 to 4 or in Claim 7. 

9. Plastics material whenever colored by 
the presence therein of a dye as cl a im ed m 



any of claims 1 to 4 or in Qaim 7. 

10. Synthetic fibers which have been dyed 
with a dye formtilation as daimed in daim 8. 

J. Y. & G. W. JOHNSON, 

Fumival House, 

14—18 lEgh Holbom, 

London WCIV 6DE, 

Chartered Patent Agents, 

Agaits for the Applicants. 
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